Cyclophosphamide inhibits the development of diabetes in the diabetes-prone BB rat.
Cyclophosphamide has been shown to augment the diabetic process in NOD mouse and BB rat models of Type I (insulin-dependent) diabetes mellitus. Because cyclophosphamide has, however, been shown to increase immunoregulatory cell activity, we examined if cyclophosphamide treatment increases immunoregulatory cell activity and inhibits the diabetic process in BB rats. The development of insulitis and diabetes was explored in BB rats treated with saline and cyclophosphamide (60 to 175 mg/kg body weight). Subsets of spleen cells were assessed by flow cytometry and cytokine gene expression by RT-PCR. To determine if cyclophosphamide induces immunoregulatory cell activity, the development of diabetes was assessed in BB rats injected with spleen cells from rats treated with saline and cyclophosphamide. All dosages of cyclophosphamide decreased the development of diabetes. The degree of insulitis was lower in pancreata from 55-day-old rats treated with cyclophosphamide than those from controls. Cyclophosphamide caused no alterations in the numbers of NK cells, T-cell subsets, or RT6.1+ T cells. The adoptive transfer of spleen cells from cyclophosphamide-treated rats to BB rats inhibited the development of diabetes. Cyclophosphamide treatment decreased IL-12, IL-1beta, IL-2, IFN-gamma and TNF-alpha gene expressions in mononuclear spleen cells but IL-4 gene expression increased. These findings show that cyclophosphamide treatment decreases the development of diabetes by inhibiting the development of insulitis. This inhibitory action of cyclophosphamide on the diabetic process seems to be mediated by the induction of immunoregulatory cell activity. The suppression of cytokines that promote Thl cell differentiation by cyclophosphamide treatment could also play a part in the diabetes sparing effect of cyclophosphamide.